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Polyamorphism, 1.e., the existence of
two distinct non-crystalline states for

the same material, has been evidenced
for vitreous B,0;. The pressure-

induced transformation between low-
density (BO;-units) and high-density 2
(BO,-units) B,O, is continuous upon =
compression and 1-order upon de-
compression, as revealed by the

change in sound velocity.

High-pressure Brillouin scattering experiments are carried
out using a diamond anvil cell. The specimen in enclosed
between flattened diamond tips by a metal gasket. The
diamonds allow for the application of high pressures and
act as windows for the probing radiation.
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structure where oxygen is arranged
in a simple cubic sublattice. The
resulting structure has never been
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of an experimentally observed high-
density silica phase that so far
remained unidentified.

The structure at 0 GPa is a-cristobalite. The
transformation takes place between 14 and 16 GPa, and
involves a transient sheared state.
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Molecular dynamics simulations of
silica glass reveals that the
anomalous decrease of the elastic
modulus with increasing pressure is
due to abrupt and localized structu-
ral transitions, involving the rota-
tion of S1-O-Si1 units about the S1-Si
axis, similar to the mechanism
underlying the a-to-f3 transforma-
tion in cristobalite.

A similar mechanism is responsible
for the positive temperature
dependence of the elastic modulus.
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